Association between mitochondria and gap junctions in mammalian myocardial cells.
In ventricular myocardial cells of mouse, guinea-pig, dog, and monkey, mitochondria frequently form close associations with gap junctions, the two structures being separated by a space of 20 nm or less. Similar appositions are found in both the mature atria and the developing myocardium of the mouse. The gap junctions assume a variety of configurations with respect to the apposed mitochondria. These include profiles in which the gap junctions conform closely to the contours of mitochondria, as well as profiles in which finger-like sarcolemmal evaginations, composed entirely of gap junctions, extend longitudinally or transversely into an adjoining cell to envelop mitochondria. In mouse ventricular wall, over 40% of the length of gap junctions is juxtaposed to mitochondria and strands of connecting material are often present in the interspace between the two structures. In addition, in freeze-fracture replicas, portions of mitochondria are found attached to areas of myocardial sarcolemma that contain gap-junction particles. Since mitochondria are known to sequester Ca2+ ion, it is possible that the close association between mitochondria and gap junction may function to buffer the intracellular Ca2+ concentration near the gap junctions, and thereby regulate the the ionic permeability of the gap junctions.